In this study we 
Introduction
Gap junctions are aggregations of intercellular membrane channels that regulate the exchange of small metabolites and ions (up to 1 kDa) between adjacent cells and thereby coordi¬ nate metabolic and electrical activities (Loewenstein, 1981) .
Gap junctional communication is an important control mech¬ anism of processes involved in growth, cellular differentiation, and embryonic development.
The hemichannels in a single cell are termed connexons and each connexon is composed of six connexin molecules. The connexins comprise a multigene family (Dermitzel et al, 1989; Bennett et al, 1991; Willecke et al, 1991; Beyer, 1993) . In rodents, 12 different connexins have been identified (Willecke et al, 1991; Haeflinger et al, 1992) . The theoretical molecular mass (kDa) deduced from the cDNA sequence is commonly used to distinguish the different members of this gene family (Beyer et al, 1987) . Connexin43 (Cx43) and Connexin32 (Cx32) are the two most abundant connexins and are expressed in numerous tissues including ovaries, placenta and decidua in several species (Risek et al, 1990; Wiesen and Midgley, 1993, 1994;  Mayerhofer and Garfield, 1995; Pauken and Lo, 1995) . In rodents, Cx43 and Cx32 expression changes during oocyte growth and maturation and preimplantation embryo develop¬ ment (Barron et al, 1989; Nishi et al, 1991; Valdimarsson et al, 1991 Valdimarsson et al, , 1993 De Sousa et al, 1993) . Cx43 is a single copy gene that consists of two exons and one intron (Sullivan et al, 1993) .
During murine preimplantation development functional gap junctions are first observed at compaction at the eight-cell stage (Lo and Gilula, 1979; McLachlin et al, 1983; Goodall and Johnson, 1984) and are necessary for the maintenance of compaction, and thus for subsequent blastocyst formation (Lee et al, 1987; Bevilacqua et al, 1989) . Injection of antibodies (Lee et al, 1987) or antisense RNA (Bevilacqua et al, 1989) into blastomeres of compacted murine morulae leads to uncoupling and decompaction of the injected blastomeres. The onset of gap junctional coupling does not depend on microtubules or microfilaments and is unrelated to cell flattening and cyto¬ kinesis (Kidder et al, 1987) . The rate limiting step of coupling is regulated by the insertion of nascent subunits into plasma membranes downstream of transcription and translation (De Sousa et al, 1993) . Their assembly into functional gap junction channels follows quickly and presumably spon¬ taneously (Kidder, 1992 (Sutovsky et al, 1993) . In 2-16-cell bovine embryos, gap junctions are not visible in electron micrographs (Brackett et al, 1980) . These structures have been observed in day 7 blastocysts and are seen in increased numbers in hatched blastocysts (Lineares and Ploen, 1981; Mohr and Trounson, 1982) . Using a dye transfer method, Prather and First (1993) demonstrated cell-to-cell coupling in bovine morulae and expanded blastocysts grown in vivo, whereas they were not able to show this phenomenon in expanded blastocysts pro¬ duced in vitro, indicating differences in an important morpho¬ logical feature between in vivo and in vitro derived bovine embryos.
The development of the reverse transcriptase polymerase chain reaction (RT-PCR) has made it possible to study the transcription of known genes in preimplantation mammalian embryos (Rappolee et al, 1988 (Rappolee et al, , 1989 (Watson et al, 1992 (Watson et al, , 1994 10 µ hypotaurine I-(Sigma), 1 µ epinephrine l-(Sigma), 0.1 iu heparin ml"1 (Serva) and 6 mg BSA ml-1.
Frozen semen from one bull with proven fertility in in vitro fertilization (IVF) was used. For IVF, semen was prepared by a modified 'swim-up' procedure (Parrish et al, 1986 (Parrish et al, , 1988 (Fig. 1) , but was not detectable in blastocysts and hatched blastocysts generated in vitro (Fig. 1) . In contrast, bovine morulae and blastocysts produced in vivo continued to transcribe Cx43 (Fig. 1) . Digestion of the RT-PCR product with Alu I endonuclease showed the three predicted fragments of correct size (Fig. 2) . The identity of the amplified product was also confirmed by sequencing. The sequence of the fragment was compared with that of the published bovine genomic DNA sequence and showed 100% identity.
Discussion
In the present study, the temporal expression of the Cx43 gene, which plays an essential role in the maintenance of Fig. 1 (Camous et al, 1986; Telford et al, 1990) , whereas in embryos generated in vitro embryonic transcription is thought to begin earlier, at the 2-4-cell stage and is not dependent upon cell cycle number (Barnes and First, 1991; Iwasaki et al, 1995 (McLachlin et al, 1983; Valdimarsson et al, 1991) .
In contrast to blastocysts generated in vitro, bovine blasto¬ cysts produced in vivo contain mRNA encoding Cx43. This is also observed in murine morulae and blastocysts developed in vivo (Nishi et al, 1991 (Nishi et al, 1991; Valdimarsson et al, 1991; De Sousa et al, 1993) which occurs at the two-cell stage (Howlett and Bolton, 1985) . However, it is becoming clear that transcription of most genes in murine preimplantation devel¬ opment is regulated more by a cellular clock than by a specific morphogenetic transition (Kidder, 1992 (Walker et al, 1992;  Holm et al, 1994; Farin and Farin, 1995; Behboodi et al, 1995 
